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Pressure Drop and Heat Transfer Characteristics of
Multi-Layer Screen
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Abstract

Multiple layer of wire screen is widely used in many compact devices to filter particulates and to
heat or cool fluids. However, data of flow resistance and heat transfer through such layers are rare to
find and thus they are experimentally investigated in this study. Compressed air is made to flow
through it to find the Ergun constants over a wide range of the Reynolds number. Also, unsteady
heating of the wire screen is performed to find the equivalent heat transfer coefficient between the

screen and the air by fitting the unsteady air temperature.
terms of the Reynolds number and the Prandtl number.
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Fig. 1 Experimental system to measure the pressure drop and heat transfer characteristics in a filter
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Table 1 Dimensions of the filters used in the experiments

Wi
Thickness . e Porosity Gap between wires
Mesh No. diameter
¢, (mm) € w, (mm)
d, (mm)
24 0.67 0.3 0.73 0.76
50 0.3 0.12 0.81 0.39
100 0.16 0.08 0.8 0.174
2000 0.014 0.007 0.75 0.0057

8.01108 1

6.0x109

400109 +

p across itter layer {Pa}

R Experimantal Data
—Fitted Equation (A=343.32, B=1.80)
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Pressure dro
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Fig. 2 Bulk velocity vs. pressure drop for the
50-mesh filter layer
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Mesh No. A B Range of Re
24 354.65 1.17 50-400
50 383.32 1.60 50-200
100 301.82 2.74 3-50
2000 175.00 0.89 0.04-0.5
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